Expression and regulation of phospholipase D isoenzymes in human melanoma cells and primary melanocytes.
Phospholipase D (PLD) is a highly regulated enzyme involved in lipid-mediated signal transduction processes affecting vesicular trafficking and cytoskeletal reorganization. It is regulated by protein kinase C, adenosine diphosphate (ADP)-ribosylation factors and Rho family proteins, and both protein kinase C and Rho family proteins have been implicated in the metastatic potential of melanoma. We analysed PLD in four human melanoma cell lines and in primary human melanocytes. Melanoma cell lines showed phosphatidylcholine-hydrolysing, phosphatidylinositol 4,5-bisphosphate-dependent PLD activity, which was activated by phorbol ester and a non-hydrolysable guanosine triphosphate (GTP) analogue in a dose-dependent and synergistic manner, whereas primary melanocytes exhibited only low PLD activity compared with the melanoma cell lines. As determined by reverse transcription polymerase chain reaction, both splicing variants of PLD1, PLD1a and PLD1b, and the isoenzyme PLD2, are expressed in melanoma cells and melanocytes. Western blot analysis showed that PLD1 expression was low in primary melanocytes in contrast to melanoma cells, which is in agreement with our finding of low activity. Interestingly, Rho protein mRNA was elevated in all melanoma cell lines. We conclude that in human melanoma cells, the PLD activity that is stimulated by phorbol ester requires ADP-ribosylation factor, protein kinase C and Rho proteins for full activity, and most probably represents the isoenzyme PLD1.